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mam 1 ffm^m^mmtmisi UTi^eEsn^ 2 mmmo 
fjgsm 1 <Dm^m»miA t wes 3 ® iii3i{*ja«(0'>a < 

[§i^^2] BtIfBm3(73¥«<»m«eoie2(^^9l(t:S 

mam 1 0!)¥«(4:<a«fi!o:;&Atiri)ss^ 2 

[0 0 0 1] 

-5. 
[0 0 0 2] 

3 >MO S F E T(03tl^«jiS:^Lfe»rffiHT*-5. 

[0 0 0 3] z<Dm^(r>s:^mm\i. n*m^mi^m^ 

JC}g«Snfcn+ SKU'r>Hl, ^<D±iz:r.\^^^'> 
•\';i'J5Kfi$nfcn- S'^-XJB (B^-B-r) . pS!'^- 

6. y-xma?, y-h«g8. y-K6»ig9, n 
1 iii^s.izmo'&vmmirirtmmt^mzii-oxmfS.$ 

[0 0 0 4] >i*3, nueassi 0«£#» 
Rxfpmttmmmi 1 <D:ki^»\z»fS^L/tmm^^fj.i 

f*3 LiiimitLmi^m<o^^m-cm»mzui>^'^iz ut 

[0 0 0 5] nSffiASai 0^pS>fiaSSl 1 <h;»t 

ey^ti TT. Fuj Ihlra. Jpn. J. App 
1. Phys. Vol. 3 6 (1 9 9 7) pp. 625 



2 

4-6 2 6 2J jcw^snri**. cnjrintf. mm 

:^fti<D^-V U 7«»«*^ «tK 5X10 I2c m-^mTT 

mim-izui^-^iz«t»rtni. ;ineo{&«a)BM 

[0 0 0 6] C(DliStcJ:n(f. «<IAId:nl!<g«SA 1 
0©«S*n- S'^-XBoaacOl 0 OfflUcKSUX 
fc. nS!fi«SBl 0O<@S:iR< LT+-t'J7a^^a*« 
10 5X1 Oi2cm-2EATJc;i*J:'5{CWE-rntf. fitbS 
iiL-Cii.-^l'-i7y^>i)iflSZLif3.^iZ.t\Ztj.^, 

[0 0 0 7 1 C®«S)fii«H-€-©J9$;S|fil©«$ 

20 mim&<D2mizitmLxm\^<mtsir^. 

T. iaiiHJE*ts*$nsSI^»C/j:2.{if. 

tt c i »c J: * ^ >«ttofi«Sft«*t:*: # < « . 

[0 0 0 8] mmmigt<r>pmi&mmmi i ttpu 
i^'f >/B 1 ti^ gts nx K w-f >«a 6 1 i3.iimnmz 

ffllffiStlTti'S. Ufc*«oT. fflESMOS FET*^^- 
[0 0 0 9] Sfc, C(DJ;^;a3ll^OSifi:^Fffitt, 
re. Deboy et al. . IEDM98 (19 

9 8) pp. 6 8 3-6 8 5J (CM^$nTt>?). 

[0 0 101 c:nicj:n{S. n+ m^^mi$&w.±.izm^ 
im^ 1 0 «m©xt:^'=*^v'-v;i'BSrj&fi£bT. mmm 

40 r. 

[ooin^fr. pm^-7.m3f3.a<D^^>itxt: 

T, S^»©SWnS!fll«ia[S 1 ORlXpSfiaSJi 1 1 

p+ajB5, y-h«»iS9. y-h«ffi8. 

[0 0 12] ±ifiL/r.i:5;i«jg:^ft*fflV»-5Cl<i:JCJ: 

50 0, H:l!i(nffi«ic4il&«itt$)^^-r-6c^«tr$'S). 
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[00 131 LH^LUiito, ±jSUfc«E*®3S^«jtT 

«. rp. M. Shenoy etal.,ISPSD 
99 (199 9) pp. 99-10 2j lcM^SnTlr» 

sEaj^iiy^ ^- H <Dmmmmmi)^±^ < x»-r -s 1 1 
too 1 41 xtf^'^->-v;i'riEgtt«STfT;i5 

[0 0 15] S/t. a£3l5COl!l^^«jfiTtt. «ift««Op 
SJfifiSe 1 1 *^n+ 1» K K >S 1 icKUT^i-SO 

C:<7)a55*C925.S«pl!iSSISSl 1!*98KICU*VK 
A^ei^v^. MI«l«i«<Onl!liSdi!)Bl 0(iH:<S6«) 

<DS2.e«nl!<£«fl[Bl Ort»fc*tt-e;i<, pS'^- 

[0 0 161 2^7C»:lifMroef%(Cj;n(£, «igi>{!i« 

C0S$L*i3 5 0 am, «S!»^i«E(D n S!<g;«SS 1 0 R 
D^pSfifiSB 1 1 rotiWn&tAVp*ttt)tC3. 5tf 

m, nm^m&mi Qjkv-pm^m&mi i<r:)mm.cn 

RC/JCp*«tt)«C3 X 1 OlScm-3(0«^lC. JR^OW 
)E«4 9 5 0 VT*-3fc. ^SBW;*«5!^«<f«/j:l'^S3B 

«<7)s$ <t«>ai[Tasti'5 7 0 0 0 vtc;tt«>tt-rji® 

T. C©9R^-«ilT«7 0 96OWffiU*^lt^n^V»Ct 
[0 0 171 

[|8W*«»ftUJ:5frsJ!IHl iOi^JC. 
«ffiS<!:plHSaSS(D+V'J7«»a**-fn«.<!:, ;^ 

±(*roi8ffi*<iMIS $ ti* t 5 we t) » o ;t . 
[0 0 181 *f£Wtt±f2Se*roKH«:«bT;4$*ifc 

[0 0 191 



4 

[0 0 2 0] mi9»ms!OT*e«j*<^w$n 

1 a>^«^fii«E (1) tSiS.f^i<n^mwmi$L 
(1) <>:f6Ig|LT)^fiK$nm2 9»SS!«!>:F»E!^]()f$«;$ 
n/^m2 0ii^9|(4:ia« (3) Rtr8B% 1 
(1) <!:B(Iffim2(Di|i««:{B« (3) t©PBHc82Jt^ 

n. mi»«s!©^««3*i^*$nfemio*jii(^« 
(10) t»2»«s!©^«4»*i^*$n&m2 0i|£ai 

(1 1) td^SaSSm 1 (D <!:m2 0 

10 (3) t.t^i^\^r^:fs^f^^rz>:^mz^ 

5(CttOiiU£IE$n;t^3«>#9{4:figl£ (1 0. 1 

ies$nfcfiiBmi<oit£9>»s (lo) -ELiSf^iai^m 

»H (1 1) O|S0igL.:^!6)O4^-t'UT»f^>SA^ ||2 
ro^mUfl^H (11) 0)1j1imi<Diif^mwm (10) J:0 

(1) t«ftlB^3<DNi»«:fS« (10, 1 1) <D'MU< 

th%2<D^m»m (11) <!:a)rBi(cftiir85mi<o#^aific 

(1) J:0t>mi««S«>7»&«9adE<Di&(r>^4<7> 

20 i|i«fl:ffl« (1 3) *^^^^$tlT^»4ct*^$«t■r 
[0 0 2 11 *ft^-Q\t. m3(Di|&9«^«tt (MIBbfS 
«) ©m2©i{i«{*S<Ot80jEU:^l6lO+r U7«^^a 
(Q2) *<miro^iS«:SG)aiOjIb:!5ifi)co + -vU7« 

5^fi (Ql) ^K>h^^<fS.i>^^\Z\^X\<^i> (Q2> 
Ql) OT. 3'->*7<0IR»C351O¥W«cJl*t3»^fl: 

30 *iPltEi:nt-5 (#(C. nSjfClt'^TpSCD=^^i''J7<0^ 
*»f*®*tpS!Tfc^«^tc. 2Sm*<:*c#u) . Kjfi:^ 

tbxt). Q2 tQi t<r>Msm^i)m^L.tt^^mmz 
[0 0 2 21 ^tz. i&2<Diif^m{^m(0'^^%\zn^^it 

40 »l©i|£«fl:««<t»3©¥W«:fa«t 
©rate® 1 <Di)£3l<*J®«J: D fc^»E«!t«SOfl|Vim4 © 

(offiir)^ 4 a>i^mvs^^m<Difimzjt:ifir> xn^i-^ma 

[0 0 2 31 StIE%?qiC*5t,iT. St)E^3«)N^»«:Si« 
(1 0. 1 1) (Dm2OTi|£»{*B (1 1) ti, l»E^,l 
O^^^fgJge (1) <il09:;^;it|l(rSB%2<7>^3l(»fS« 

(3) ffl!iJ:ofcT*e!is»«s*<<£<?i2.<t^ic«i«anfc 

so [0 0 2 41 Z.<OJ^^Um^\Z^^. %3<D^9l«|cm« 
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ft, IB 2 «>i|£9|{*®«ICj5t»<Wro<S«T«. ^2 0#« 
(13) »i. SDffi^ 1 (1) tmi 

m3(D^^m»mm, (i o. id tomzmoitEtift/^ 

[0 0 2 6] CCDJ:^;a:fl}l3c{-J:C. ^3(0i{£»«:®« 
10 0 2 7} 

[fim<nmi&<r>f&m sit, *mm<r>mi&mit&^mmi 
[0 0 2 8] &.romi&mm-(^it, m i mmm^ 

nStb, SB2»«S!*pS!<!:bfc«^**UT»ri* 
^l3»mi!$pS!a:b. IB2 9«S>&nS!^-r«C 

[0 0 2 9] Slltt. 2iE%q^<9Sl 

[0 0 3 0] rm, m*-ff3um^mm^s^mfs.sij&:^ 

ttJCt3(r>Ttt. -rTICH7S:fflViTBiWL/ta*<D«S 

X-Z'^-v^r >i^->3 >MOS FETi:«tSlie|-Ca& 
0. E7lc^Lfe«B)cS9g{c«l£:-r*«ricB3!Hxot»T 

ttSK-r* (B2~H5C^b>S:S52~«5<?D*i6»|| 

[0 0 3 1] **iS5^SI©«8!MX->'^->?i'>dr->3> 

neasis (m2<D^mi$m) i lo+vUTia^^aq 
p»i, niifiase (,mi(D^m»m) loo+rur 

«»SQnJ:Ot):*:*<^« (Qp>Qn) i^JcliJt 
itlTl,^^, wne©=^^-\'U7«»«tt, QpR 

tXQni:*>lC. 5x 1 Ol2cm-2KTt/j:-5J;5JCK:3£ 

snxti*. psieassi 1 tn* i!HU"f > 
B mi(Di^m»fsm,) itomiza, n-mm (m4 

[0 0 3 2] :$.mmj&miZJitHi, ^'->:*-7*<§gS6b 

TnSfisssi o*<^±»zs2{i:bTt>. pm&mm. 
m 1 1 <^(i>5iti86^i& (^•v\t&mHiS.o>fsimznfSi) tc 

l^^2{kfll«*<jS0 , n SlClt-cT^Kiaro/h^ p m 
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[0 0 3 3] ^->:tymfSHt, QpizQnt<D±'hm 
mm^l^XQ n>Q p t.f3.i>t1tizm<tti>i)^, iF«e> 
V— :?>S-^jiA.TQ p >Q ntfj:*.!: -5 JrK^t Ur » 
n«. ^^iJ>«)7'n-t7.^«)*t*-:>Tt)Qp>Qn<DHf?. 

ofs.z.t\ifi\fK mpiit, :/p-b7.S:»ilcJ:oTQp<i: 
Qn<!:©iS*t5Xe«tfe-p<«^*<*r)^«>*«. Qp 
n J; 0 7 ~ 8 %aS* < ;iC^ J; 5 ICK5£ UTfctt 
10 «. 7'D-t7,XI6***oTt)KII{CQp>Qn(!DH«K* 

[0 0 3 4] sfc. pS!<s«SHi i®tf*aj#jaic#^ 

**iS}^S|-l?tt. n- aiS 1 3 twJioT^Se^jClf 

20 [0 0 3 5] nlf<£j8S[Bl 0<»:pS!{S«SgBl 

- <D^r<J7fll^S$l$7pS!<K«S)ei l^GBU. ii 

#<0n- S!'^-XS{C^t-r2>:tf-K'J>y^RESUR 

F^t f(D.«6^iHaa«itsr]Sffl-r« c <t*«Ms 

[0 0 3 6] (%2<0^!6^9B) 0 2(2. 4:fe^«>m2 
®lli6ii^SilCfii-5aia!;^-/^-v'-\' >i7->3 >MO S F 

[0 0 3 7] :^mmmmx\t, m i ©s^jgjgsgojji^fl} 

30 ffiJSlZp- S!B 1 4«:J^ffiLTI/i-5. 

[0 0 3 8] *iii6jgs8ic.j;n«, p- s^sl 4*t-5-n 

<k?)t)»^M«3J8aopffllS«SBl lJ:0^<SSYt 

$n*(o-c. pS'^-xBSirastewisttAtAOji* 
[0 0 3 9] u^, mz^i^ftmxit, prntSimmma 

-•:><DWkmmfg.tVX^^^A^, TBffl!|{cfT<»cUfc*i-3 

x^m^m&i)m<tj.^^ofji 3 t^±<Daa««*H:tt 

40 [0 0 4 0] S/i:. B(C^L&fi»JTtt. nSiiSilSBl 
0»ii^-«S<t/j:2>J;'5lcJK^$nTi»**<, pSfiil 
SBl l<om&mt^Z'tt>itX, TBfflJlCff <tCU/t*i 
t> TfijiflfK;^: S J: 5 LT t) <t Iri. 

[0 0 4 1 ] coj:5Jit«i^icj:n«, aiHi<oxt:^'=*^ 

-5 ^ra < <t -5 Q © ^ib fi :^ € ;S 

TSSji^isaatc. mm\zmtn^^mi!>i&<Qo^^9hm 

<D'htsrj.m^^m±mmm&tzm0SLt£tii>ox. :t> 
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[0 0 4 2] {m3<Dm&if^m B3». :^9e^<0||3 

(Dmmmmz^^mm7.-/^-i^^ >{7'>3 >mo s f 

[0043] 4:|ltSlgfiTB, nt S K U'f >IB 1 

[0 0 4 4] *sii6}^sg{c«tn«. pS'^-xssRy: 

n. i!l^jSfEE?£(6l±S-&-5^:i:*<oIfiEt;i^). 
[0 0 4 5] *56WlC«-57.-y'?-v-fr >i7 1^3 >MO 
SFET-Ctt, Qp>Qntlxfcfc»»CJ!»lHl«[«8iE*t:*: 

■5. 

[0 0 4 6] U^, +vUTSacDS,«A^e.«. na!/\' 
tt. WEE4 5 0 0 V©SRT-rtt7 5 Mmaffii;i'5<t5 

[0 0 4 7] m4<Dmi&mm m4\t. ^%^<Dm4 

[0 0 4 8] **i6}^88Ttt. m 3 0*J6}^S8ro3!lT« 

ittcio^Tsejr. p- sisi 4*««^fijc3nrir»2>. -r 

[0 0 4 9] (^5<D|liS}gffi) *%iq©^5 
©*iSJ{5IKlCff.^>i^SjX-A-v'r >MO S F 

ET<D3S^«ig«r^Ufc»rE0T*-&. 

[0 0 5 0] «^16){^ffir». m2(7}|li67^1B<^;iS?«f 
iiJCtniATSetC. nSA-«;/77Sl 5AtJgfilc3nT*5 
0. *SI«fiJglilZi-3Tfc. m 2 <0^i6}gS8&i;^ 3 <D 
SIJ6»ffiT# enSSi*.!: « d t 

[0 0 5 1 ] (mecOHiSJ^Sg) B)6». :t:fe^<om6 
«)SligfiJ!igJC«^)«a!X-A->?-\' >i7 ->3 >MO S F 

[0 0 5 2] S*W?i®3UCOl»T«01^JC^ 
LfcK£S!;^-A-vf >i7 •> 3 >MO S F E T t 
*0. 0i«?Jcs^U;t«j«S«tc««-r4«j5ES*ict> 
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[0 0 5 3] mi~m5oiiigj^®Ts«?^ufe«E?e7.- 

A-v'r >i'->3 >MOS FETTIi. KU"r>m^6 
*lli6Jeai<D«IS!7.-A-vY>i7v/3 >MOS F 

ETTtt. HU"f >««i6&ytv-;^@ffi7«i|i«»s 

[0 0 5 4] C«J:^/j:fiiS7.-/^-v?-v>i7->3 >M 
10 OSFETl;*>t»Tt). «ti[!X-A-v'-t'>5'->3 >M 
OSFET<h|3|«l. ffi9(lf!i«lC^(t^pSJefiSSl 1 
©^^'•v'JTW^SQpinSfijaSB 1 OW^-^-UTW 
5i-SQ n i H « Q p > Q n i: ;i ^) J: ^ IC ^S-r -5 i 
<i:t)»C. pSIfiiSSS 1 1 tn+ «!Kp-f >® 1 icnra 
fCn-S!)il 3*SHt-5Ct»:J:0. IKSX-A-v'r 
> ->3 >MO S F E T i I^««)S4««:^«> C i:*«BIfig 

[0 0 5 5] /iis. ^6lZ^Ltzmm7.-n-i>r>i^ 
V3>MOSFET«. mHZ^LfifSl<Dmmmm(D 

IKSlX-A-i^'V >d7 v'B >MO S F E TI;:»l£:-r-5« 
jfiSr«iS!X-A->*-v '>3 >MO S F ETJCSffl-f 

[0 0 5 6] eA±. *«^©lli6Jg!iS-KgqLfe*s. * 

ETtufc*t. s I Ttj.atno^m'FmmizMvxmmr 
30 Lrj.i^mmpi\zii\,-^xm^3imi.xmt&riz.inii-sjm 

CO 0 5 7] 

«»fiQ2 <i:CDB8«*«Q2>Q 1 t^Jt* J: 5 JC 
[BliS«3fai^;^lft^] 

■V>i'->3 >MOS FETOJR^SIjiSr^bfc»rffi0. 

[0 2] *l6?g©m2<DSgiS}^S8lwfiS«>ISa!X-A--^ 
1- >i7 X 3 >MO S F E T©jj?^«}iiS:35Ufc»riBBI. 

[0 3] *«?g«)^3roSli6Jg*glzffiS«ESlX-A-i? 
i'>i7->3 >MOS FET©j!l^«|jfiS5^l,fcBrffi0. 
50 [04] *f5?q05m4<Dg|ifiJgffi(C»«,tt!S!X-/^--:^ 
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^>ifi^a >MO S F E T©iR^«igS;*Ufc»rBH. 

[0 5) *.^moims<r>^mj&mz^i>mm7.-/^-i^ 

\'>if->3 >MOSFETOl!l^«jfiS:^L^BfBBI, 
(061 *fSW©SB6fl)SI!6»!lfC»*«l!X-/"?— :^ 
•fr >i7 ->3 >MO S F E TW5)l^«jtSr*bfc^«0. 

O S F E T©j!IT«jiS:a^U/t»ffi0. 
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